SUMMARY
Impedance phlebography, a noninvasive approach to the diagnosis of venous thrombosis, depends on decreasing calf electrical impedance in normal subjects during inspiration. In order to assess the relationship between impedance changes and inspiratory volume, normal subjects were studied at various depths of inspiration. The mean inspiration volume required for a result indicating no evidence of venous thrombosis was over 1500 ml. There was significant variation between subjects and between limbs in the same subject. Routine postoperative patients were not generally able to achieve these inspiration volumes. It is concluded that insufficient tidal volume is responsible for many false positive results. Impedance phlebography is not reliable without simultaneous spirometric evidence of high inspiratory volume.
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I MPEDANCE PHLEBOGRAPHY is a noninvasice, bedside technique for the diagnosis of venous thrombosis,' but its accuracy is controversial. The procedure is based on an increasing venous volume in the leg during deep inspiration, leading to decreased electrical impedance in the calf of normal individuals; there is no significant fluctuation in the presence of venous obstruction. In previous studies with this technique, the depth of inspiration was not simultaneously monitored. In order to determine the relationship of tidal volume to changes in electrical impedance in the lower extremities, the procedure was evaluated in a group of normal subjects. Mean calf diameters 3 in below the patella and 2 in above the medial malleolus were respectively 14.0 (11.3-17.5) in and 8.9 (7.5-10.5) in. There was no relationship between calf diameter and required inspiratory volume (correlation coefficients of -0.03 and +0.11 for the right and left legs respectively).
Method
The required inspiratory volume was not always the same in both legs; there was a difference of at least 900 ml between the limbs in six subjects, 600 ml in 7 and 500 ml in 11. In ten of the latter 11 If the necessary inspiratory volume were always the same for both legs, one could depend on recognizing a false positive result due to inadequate ventilation by its bilaterality. However, in approximately 50% of the subjects there was a significant discrepancy between the two legs. If a patients maximum inspiration were to fall between the values required for each leg, an erroneous diagnosis of unilateral venous thrombosis might be made. It is of interest that in ten of 11 cases where there was a difference between the extremities, the left leg required a greater inspiration than the right. This may be related to the anatomical position of the inferior vena cava to the right of the midline. It is possible that compression of the left common iliac vein by the right common iliac artery, as the former crosses the midline to join the right iliac vein and form the cava, leads to mild functional obstruction that must be superseded by a greater obstruction before an impedance change will occur.
In conclusion, our results suggest that impedance phlebography performed without simultaneous measurement of the depth of inspiration may not be valid. Insufficient tidal volume may be the explanation for many of the false positive results, and positive results in patients not inspiring at least 1500-2000 ml should be looked upon with great suspicion. The limitations described here and the recent reporting of many false negative resultsl5 bring into serious question the value of impedance phlebography in the diagnosis of asymptomatic venous thrombosis.
